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Appendix H: Natural History Collections

A. Overview

1. What information can | find This appendix contains a general overview of the management of natural
in this appendix? history collections. It includes information on:

o the importance of natural history collections to the NPS

e who makes and uses natural history collections

e policies and regulations that cover natural history collections

o the NPS research permitting system

e documenting natural history collections

e taxonomy and classification of natural history specimens

e working with partner repositories

e associated documentation for natural history specimens

e natural history specimen labels

2. What are natural history Natural history collections consist of specimens taken from the living and
collections? non-living components of the natural world. Often these items are collected

as part of a scientific research project in order to:

e serve as vouchers documenting research

e document an area’s natural features

e provide a better understanding of a natural process

e document changes in the environment over time

e manage park resources
Natural history collections have scientific value. A natural history specimen
records the occurrence of a particular natural resource at a specific location,
at a specific time. Specimens can fall into three broad categories:

e biological organisms (non-living specimens)

e geological materials such as rocks and minerals

o fossils, both body and trace
Additionally, some natural history specimens may also have cultural

significance. They may be the raw materials from which people make
cultural items such as stone tools and clay pots. They may be plants
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3. Why does the NPS collect

4.

H:2

and maintain natural history
collections?

Why are natural history
collections important?

harvested for medicinal purposes. They may also have historical
significance because of their association with an eminent figure or as part of
a cultural landscape.

Note: The NPS is developing a system for tracking living biological
specimens.

The NPS maintains natural history collections primarily to voucher, or
document, the presence of plants, animals, fossils, rocks, minerals, and
other resources in a park at a particular place and time. Researchers and
resource managers use this information for science and resource
management decisions. Parks use research results and specimens in
exhibits and as the basis for education and interpretive programs. Natural
history collections and their associated records, which are managed as
archival collections, document the park’s:

e natural environment
e geological history
e current conditions
e changes over time
For example, the collections can:

o form the basis for resource management decisions, such as
eradication or restoration of species

e provide evidence of environmental change, such as in water or air
quality

e document the occurrence of environmental toxins, such as DDT or
mercury

Natural history collections are integral to resource management, science,
and education in the parks. Director’s Order #24: NPS Museum
Collections Management, states that NPS museum collections inform and
enhance every aspect of park work.

Natural history specimens with appropriate documentation provide the
basis to verify and to authenticate the presence and diversity of
biological, geological, and paleontological resources found in the park.

Natural history collections provide:
e baseline documentation

e vouchers for research, documenting the existence of a species at a
given place and time

e afoundation for science, resource management, and interpretation
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5. What determines how NPS
natural history collections
are used?
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o reference specimens for comparison to aid in the identification of
similar specimens or to confirm new discoveries of these natural
resources in the park (also referred to as synoptic reference
samples)

Note: Synoptic is defined as affording a general view of a whole. A
synoptic reference collection is made to provide a set of examples of:

e aspecific group of natural history specimens

e parts of specimens in order to serve as a reference to aid in the
identification of other specimens

Such a collection documents the presence and variety of these specimens in
the park. A synoptic collection may not have been made to address a
specific research or resource management question.
Examples include:

types of igneous rocks

types of dragonflies

examples of each of the major groups of fossil brachiopods

cones of each type of conifer

In addition, individual specimens and groups of specimens may have
special significance or use. These include specimens that are:

e holotypes (individual specimens used to formally describe a new
taxon)

e extirpated, rare, endangered or extinct species
o of special historical value

e rare to museum collections

e indicators of ecological health

o collected specifically for destructive sampling or for interpretive
programs (not accessioned into the museum collection)

Natural history collections provide a foundation for management of park
natural resources. Collections use depends on:

e available documentation and access venues, such as ICMS, Web
Catalog, Index Herbariorum

e the specimens or parts available
e available expertise

e methods of preservation
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6. Where can | find further
information on NPS natural
history collections?

B. NPS Natural History
Collections

1. What kinds of specimens
are commonly found in NPS
natural history collections?
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preservation quality

Researchers may use natural history collections to document:

species occurrence

gender variation

variations among individuals and age groups
seasonal variation

habitat variation

geographic variation and distribution

ecological relationships and associations

For more information on NPS natural history collections, see:

NPS Management Policies 2006, Chapter 4, Natural Resource
Management
http://www.nps.gov/policy/mp/policies.html

Reference Manual 77: Natural Resource Management
Director’s Order #77-7: Integrated Pest Management Manual
NPS-75, Natural Resources Inventory and Monitoring

NPS Park Museum Management Program. Museum Handbook,
Part I, Museum Collections:

o Appendix Q: Curatorial Care of Natural History
Collections
o Appendix T: Curatorial Care of Biological Collections
o Appendix U: Curatorial Care of Paleontological and
Geological Collections
http://www.nps.gov/history/museum/publications/

NPS Park Museum Management Program , Conserve O Gram
series, Section 11: Natural History Collections
http://www.nps.gov/history/museum/publications/conserveogram/
cons_toc.html

Note: Additional references on the care of specific types of natural history
collections are found in the bibliography at the end of this appendix.

NPS natural history collections are divided into three categories:

Biological Collections: plants, fungi, insects, arachnids, other
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2. What characterizes NPS
biological collections?

3. Why are NPS biological
collections important?
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invertebrates (such as snails), reptiles, amphibians, fish, bird, and
mammal specimens and related derivatives

e Geological Collections: rocks, minerals, surface process samples,
and soils

e Paleontological Collections: plant, animal, and trace fossils
Park biological collections may consist of all of the kingdoms of life

collected within park boundaries. These include: Animalia, Chromista,
Fungi, Monera, Plantae, and Protozoa.

Taxonomic experts are currently reviewing changes to the Kingdoms.
The list will be updated when ITIS (see Section K) contains the changes.

Assembled and managed collections of plant, fungi, monera, and protista
are called herbaria. Most parks have a herbarium as part of their museum
collection.

Note: Major park herbaria are listed in the Index Herbariorum, which the
New York Botanical Garden maintains at
http://sciweb.nybg.org/science2/IndexHerbariorum.asp.

Including park herbaria in the index increases worldwide accessibility to
park collections.

Biological collections document the non-human biology of the park at a
given time and place. When researchers make observations about the park
environment, they often collect voucher specimens to vouch for, or testify
to, their observations. If these specimens are not destroyed or consumed in
analysis, they become part of the park’s collection.

The NPS has an ongoing Inventory and Monitoring (I&M) program to
inventory and monitor living resources in the parks. This program
generates many specimens for the museum collections.

Many park biological collections are on loan to partner repositories for
management.

Biological collections can inform park planning, natural resource
management, cultural landscape management, and interpretive programs.

Over time, NPS biological collections can also document changes in the
park environment and changes in species. For example, the Yosemite
National Park collection has 50 specimens of the foothill yellow-legged
frog, Rana boylii. The Yosemite Field School collected these specimens in
the 1930s. This frog has now been extirpated from the region. The decline
of frog and toad fauna is among the most serious and urgent conservation
concerns in the Yosemite region today.

Natural History collections made from the same location at different times

can document patterns of change in ecosystems. These collections can
provide baseline data on species diversity and abundance prior to a

H:5



http://sciweb.nybg.org/science2/IndexHerbariorum.asp

4. What kinds of specimens
are found in NPS biological
collections?

5. What are some examples of

NPS biological collections?

6. What characterizes NPS
geological collections?

7. Why are NPS geological
collections important?
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disturbance such as a fire, volcanic eruption, flood, or insect infestation.
Such data may guide restoration efforts and aid in documenting patterns of
how invasive species may enter an area after a disturbance.

Specimens in NPS biological collections include:

e pressed plants mounted on herbarium sheets

e specimens mounted on microscope slides (such as algae and
pollen)

e seeds collected specifically as museum specimens and not for
propagation

e Dbones (osteological collections)

e eggs and nests

e animal skins

e animal tissues or whole animals or plants preserved in liquid
e mounted or freeze-dried animal specimens

e marine and fresh water shells

e insects mounted on pins or in vials

casts of tracks and tunnels
Examples of park biological collections include:
e herbarium at Yellowstone National Park
e tree snail collection at Everglades National Park

e specimens from Great Smoky Mountains National Park
documenting the park’s All-Taxa Biodiversity Inventory

Geological specimens document all aspects of the geology of the park.
These specimens document the processes that formed them and their
origins. For example, in a rock specimen, the mineral composition,
structure, and texture reveal the origin of the unit from which it came (such
as a granitic pluton). The surface may show the physical processes of its
most recent history (such as glacial striations). Its chemical alteration may
record the weathering process through the breakdown of feldspars and
oxidation and hydration of other minerals.

Geological collections can inform park planning and development, natural
and cultural resources management, and interpretation. For example,
knowledge of rock types helps planners select sites for buildings. Soil
analysis may explain the abandonment of an archeological site. Geological
specimens also allow scientists to reconstruct past environments from
rocks, such as wind-deposited sandstone.
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are found in NPS geological
collections?

9. What are some examples of
NPS geological collections?

10. What characterizes NPS
paleontological collections?
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Specimens in NPS geological collections include:

rocks
o igneous (volcanic rocks, such as obsidian, lava, ash)
o sedimentary (rocks formed as a result of wind and water
action, such as shale, sandstone, limestone)
o metamorphic (rocks transformed under heat and pressure,
such as marble and gneiss)
mineral specimens (such as iron oxide, malachite, and crystals)

surface process materials, such as evidence of desert varnish or
glacial action

ores (often associated with historical mines in parks)
samples of cave formations

soils

samples from quarries that produced building stones
extraterrestrial materials, such as meteorites

environmental samples (such as air and water)

Examples of park geological collections include:

agate, chalcedony, and quartz specimens at Badlands National
Park

sandstone and basalt specimens at Zion National Park

slate, quartz, and schist specimens at Bering Land Bridge National
Preserve

calcite, gypsum, and limestone specimens at Mammoth Cave
National Park

granite, marble, and ore sample specimens at Sequoia and Kings
Canyon National Parks

Paleontology specimens are fossils of plants and animals and naturally
occurring tracks, impressions, and casts. They record past life on earth. In
addition, the collections often include human-made molds and casts of
specimens. Fossils range in size from microscopic pollen and spores,
studied with scanning electron microscopes, to dinosaurs 100 feet in length.

The primary NPS paleontological collections reflect the resources in parks

that were established specifically for their paleontological significance.

However, paleontological specimens are important in parks throughout the

system.
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11.

What kinds of specimens
are found in NPS
paleontological collections?

12. Why are NPS paleontology
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collections important?

NPS paleontological collections cover the entire span of geological time
and represent all kingdoms of life (Monera, Protista, Fungi, Plantae, and
Animalia). Most paleontological collections are identified as:

e vertebrates

e invertebrates

e plants

Fossils can be divided into two main categories—body fossils and trace
fossils, as follows:

Body Fossils Trace Fossils

Petrified wood Tracks

Fossil bones Trails

Fossil shells Burrows

Fossil plants Borings

Fossil tissue Gnaw or bite marks

Fossil pollen Coprolites (fossilized feces)

In both body and trace fossils, the original specimen or track won’t often
be preserved, and only an impression will be left in the rock. This
impression may be secondarily filled by sediments producing a natural cast
or copy of the original.

The science of paleontology studies the history of life on earth. It
documents the world’s past biodiversity and how it:

e has responded to climatic and environmental change

e contributes to the development of new ideas about evolution and
ecology

Fossils are the foundation of this knowledge, along with the associated data
that provides both a geographic and geologic context for the specimens.
These collections contribute to the science of paleontology and provide the
tangible evidence of this resource and its distribution within a park. The
information from paleontological collections can aid managers in making
decisions regarding the management of this park resource. Fossils may also
be used in exhibits to inform park visitors about the history of past life in
the park and its geological context.

The NPS protects unique geological features, such as Halfdome, and
biological features, such as Sherman Tree. Some parks/monuments, such
as Petrified Forest, were created specifically to preserve unique fossil
resources. Since the same erosional forces that expose fossils eventually
destroy them, some types of fossils cannot be left in place. They must be
brought into the museum for protection. This not only ensures their long-
term preservation but supports good science as well. Since science must be
testable and repeatable, the curation of fossil collections is crucial to the
science of paleontology. The discipline must satisfy those criteria and
permit other researchers to confirm any conclusions based on a fossil.
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13. What are some examples of Examples of park paleontological collections include:
NPS paleontological
collections? e  Sauropod (a dinosaur and the largest land animal) specimens at
Dinosaur National Monument
o fish at Fossil Butte National Monument
e insects and leaves at Florissant Fossil Beds National Monument

o “petrified” logs at Petrified Forest National Park

e camel, rhinoceros, and sloth specimens at John Day Fossil Beds
National Monument

e mastodon, saber-toothed cat, and horse specimens at Hagerman
Fossil Beds National Monument

e sponges, brachiopods, and trilobites at Guadalupe Mountains
National Park

C. Collecting Natural History
Specimens

1. Who collects natural history Collectors can be:
specimens in the parks?
e individuals qualified and experienced to conduct scientific studies

e representatives of scientific or educational institutions
e representatives of federal, tribal, or state agencies

e contract employees

e park employees

2. What are some of the There are multiple reasons for collecting natural history collections.
purposes for collecting?
Researchers in biology, geology, or paleontology collect specimens as
primary information to answer basic scientific questions in these
disciplines.

Biologists and paleontologists collect living organisms or fossils to better
understand the taxonomy and relationships of organisms or to study their
ecology or paleoecology.

Geologists collect rock samples in order to better understand the geology of
the park and its geological history.

Resource managers may need to collect environmental samples to provide
baseline data for specific types of park resources. These samples may help
resource managers document changes in the resource, the cause of the
change, and the rate of change, and provide guidance on ecosystem
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3. Why is the long-term
preservation of specimens
important?

4. What has driven recent
growth of NPS natural
history collections?

5. What is the Inventory and
Monitoring Program (I&M)?
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restoration after a natural or man-made disturbance.
Long-term preservation of specimens in a museum collection;

e enables future researchers or resource managers to re-examine the
original specimens and their associated data that were used as the
basis for the conclusions reached in original studies

e provides the basis of replicability, the cornerstone of science
e may have legal value to support resource management decisions

In the latter part of the 20th century, the NPS became concerned that it
lacked adequate documentation, vouchers, and data from the many research
projects on park lands. These projects had collected important baseline
data. Yet parks often did not know where or how to access it. In response,
NPS established a new regulation (36 CFR 2.5g) that became effective
April 30, 1984. It required that all specimens collected in parks and
retained in museum collections:

e have NPS labels
e be cataloged in the NPS National Catalog

In addition, the permitting system was standardized in 2001. Both these
requirements have contributed significantly to the ability of parks to track
and use research information and specimens. The permit system is
extremely important for tracking research projects and data.

Many projects conducted under the auspices of the Inventory and
Monitoring Program (1&M), BioBlitz projects, and All-Taxa Biodiversity
(ATBI) projects have generated natural history collections. See questions
C.5, C.6, and C.7 in this appendix for additional information on these
projects.

Note: Despite the growth of natural history collections, they still represent
only two percent of the total NPS museum collections reported on the
annual Collection Management Report. However, the continued growth of
natural history collections represents more impact on park museum
programs than the 2% figure indicates. Specimens often require more
curation and catalog effort per item than other disciplines. Time is also
needed for the continued management of loans and for providing researcher
access.

In 2000, under the Natural Resource Challenge, the NPS initiated the NPS
Inventory and Monitoring Program (I&M). 1&M is a long-term ecological
monitoring program that provides NPS managers with the information and
expertise needed to maintain ecosystem integrity. NPS scientists are
currently conducting baseline inventories of basic biological and
geophysical natural resources for all natural resource parks. These
inventories may result in both collections of specimens and corresponding
data, in various forms. The program has focused primarily on vertebrates
and vascular plants in parks, since it’s fiscally and logistically impossible to
initially inventory and monitor all biological organisms within each park.
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6. Whatis an All-Taxa
Biodiversity Inventory
(ATBI)?
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The 1&M Program consists of 32 eco-regional networks and includes those
parks that share a common ecology. Each park belongs to a specific I&M
network depending on its ecology.

1&M is part of the NPS effort to "improve park management through
greater reliance on scientific knowledge." A primary role of I&M is to
collect, organize, and make available natural resource data. The program
contributes to the Service's institutional knowledge by facilitating the
transformation of data into information through analysis, synthesis, and
modeling. For more information on the program, go to
http:/science.nature.nps.gov/im/.

The primary goals of the I&M Program are to:

e inventory the natural resources under NPS stewardship to
determine their nature and status

e monitor park ecosystems to better understand their dynamic nature
and condition and to provide reference points for comparisons
with other, altered environments

o establish natural resource inventory and monitoring as a standard
NPS practice that transcends traditional program, activity, and
funding boundaries

e integrate natural resource inventory and monitoring information
into NPS planning, management, and decision making

e share NPS accomplishments and information with other natural
resource organizations and form partnerships for attaining
common goals and objectives

The purpose of an All-Taxa Biodiversity Inventory (ATBI) is to inventory
as many species of living organisms as possible found in a defined area.
Many parks have started ATBIs to build on the work done by the 1&M
Networks. An ATBI will develop checklists, reports, maps, databases, and
natural history profiles that describe the biology of the park. Some of the
data collected may be in hard copy and placed in the park’s archives.
Another portion of the data may be provided to NPSpecies for inclusion in
the database they maintain for the park. Other data may serve as a data
layer in the park’s GIS database to aid resource management decisions.

Knowledge of species level biological diversity is central to the ATBI.
Documenting the taxonomic diversity in a specific ecosystem also provides
a broader ecological and conservation context for the park’s biodiversity.
An ATBI encourages understanding of an ecosystem at multiple levels of
organization such as species associations and their possible interaction. In
addition, DNA analysis of the collected specimens provides data on the
genetic variation within a species.

ATBIs can potentially generate large numbers of natural history specimens
that will need curation. Long-term care of these specimens and their
associated records is critical to the success of the ATBI and the park’s
management of natural resources. These specimens and associated records
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7. What is a BioBlitz?

8. Must all specimens in a
collection be collected
within park boundaries?
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are the primary documentation for the presence of a species within a park.
They may have significant impact on natural resource management
decisions in the future. Therefore, all ATBIs should have a curation plan.

It’s critical that the park curator and/or regional curator work closely with
the ATBI coordinators. The curator must be involved in:

¢ planning for the long-term preservation of the specimens and any
associated records resulting from the ATBI

e evaluating whether the specimens can be properly curated at the
park

e evaluating and recommending outside repositories for specimens
that can’t be curated at the park

e ensuring that sufficient funding is included in the project budget to
cover associated curation costs and cataloging

Usually organisms removed from an ecosystem will not be consumed
in analysis. Each time specimens are collected, even taxa already
present in the park’s museum collections, they provide a unique
snapshot in time. They represent the status of a resource that can
never be repeated. Always consider their potential contribution to
future science or resource management decisions. Not to preserve
specimens in the park collections because of expediency is wrong and
irresponsible management and runs counter to D.O. #24 and 36 CFR
2.5g. Even for large collections, preserving at least a sample or a
subset of the larger sample is desirable.

A BioBlitz is a 24-hour inventory of living organisms in a given area. The
term "BioBlitz" was coined by NPS naturalist Susan Rudy while assisting
with the first BioBlitz at Kenilworth Aquatic Gardens, Washington, D.C. A
BioBlitz often includes teams of scientists, volunteers, and community
members. Participants collaborate to find, identify, and learn about as
many local plant and animal species as possible. The BioBlitz has the dual
aims of both establishing the degree of biodiversity in an area and
popularizing science. Like an ATBI, planning for a BioBlitz should include
the long-term preservation and curation of the specimens that are collected.
Even if no specimens are collected, all field data and records resulting from
the BioBlitz should be placed in the park archives.

Most specimens in park natural history collections come from within park
boundaries. However, ecosystems, both living and fossil, and geological
features extend beyond park boundaries. It’s sometimes necessary to
include specimens that originate outside park boundaries to aid in better
understanding the park’s natural resources. Items collected from outside
the park should fall within the definition of collections identified in the
park’s Scope of Collections (SOC).

The curator should work closely with the investigator when specimens are
collected from outside the park. The investigator must ensure that the
specimens are collected with permission of the land owner. Place copies of
all permits and permissions in the accession file, including signed donation
forms from the landowner.
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9. What laws and regulations
apply to collecting natural
history specimens in parks?

10. Are there other laws or
mandates that may require
additional permits for
collecting natural history
specimens in parks?
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Note: Specimens from outside a park’s boundaries must be accessioned as
gifts, purchases, transfers, or exchanges. They aren’t field collections.

Appendix A, Section C, in this handbook contains a list of the laws,
regulations, and conventions that apply to natural history collections.

Yes. Many species of animals and plants are protected by specific federal
and state laws. Researchers working with these protected species must
have permits from the agencies that are responsible for enforcing these
laws. 1It’s the researcher’s responsibility to get ALL of the necessary
permits from the appropriate regulatory agencies before beginning the
research. NPS staff are also required to get the necessary permits. Include
copies of the permits in the accession folder for any protected species or
parts of protected species that are specified in these laws:

e Bald and Golden Eagle Protection Act (16 USC 668), 50 CFR
22
o Permits are issued by the U.S. Fish and Wildlife Service.

e Marine Mammal Protection Act (16 USC 1361) 50 CFR 18 and
216

o The National Marine Fisheries Service in the Department
of Commerce exercises authority over whales, porpoises,
seals, and sea lions.

o The Secretary of the Interior is responsible for manatees,
walruses, polar bears and sea otters. Administered
through NOAA Fisheries.

e Endangered Species Act (16 USC 1531 et seq.) 50 CFR 14, 17,
and 23. The list of ESA protected species is in Title 50 of the
Code of Federal Regulations: Endangered or threatened
wildlife 50 CFR 17.11. Endangered or threatened plant life 50
CFR 17.12.

o Permits are issued by the U.S. Fish and Wildlife Service.

e Migratory Bird Treaty Act [16 USC 703 et. Seq.] [50 CFR 10,
20, 21]. Enacted in 1918
o Permits are issued by the U.S. Fish and Wildlife Service.

Note: See Appendix A in this handbook for additional information on
laws, regulations, and conventions related to NPS natural history
collections.

A city, county, or state may also require a permit to collect certain
specimens. In such cases, the researcher is expected to check with the state,
county, or city to find out whether the federal permit is sufficient. The NPS
isn’t responsible for non-NPS researchers who don’t get all the necessary
permits. This situation would typically arise in parks:

e where there is concurrent jurisdiction--such as Golden Gate NRA

e if collecting occurred along a park road with a right-of-way under
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11. What are Threatened and
Endangered species?

12. Does the museum have to
track living specimens?

D. Natural History Collecting
Permits

1. How does the NPS
authorize the collection of
natural history specimens
and determine their
disposition?
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the jurisdiction of the state, county, or city

According to the Endangered Species Act (ESA), species may be listed as
either "endangered" or "threatened.” Endangered is defined as a species
that is in danger of extinction within its native range. Threatened is defined
as a species that is likely to become endangered, potentially in the near
term, within part or a majority of its native range. All species of plants and
animals, except pest insects and non-native species, can be listed as
endangered or threatened.

As of August 2012, the U.S. Fish and Wildlife Service (FWS) has listed
2,018 species worldwide as either endangered or threatened. Currently,
1,400 of these species are found in the United States. See
http://www.fws.gov/endangered/factsheets/ESA _basics.pdf

In addition to T&E Species there are also Species of Special Concern (SSC)
recognized by states. SSC is an administrative designation and carries no
formal legal status. The intent of designating SSCs is to:

o focus attention on animals at conservation risk by the Department;
other state, local and federal governmental entities; regulators;
land managers; planners; consulting biologists; and others

e stimulate research on poorly known species

e achieve conservation and recovery of these animals before they
meet Endangered Species Act criteria for listing as threatened or
endangered

No. Live specimens including specimens collected for propagation, are
specifically excluded from being managed as museum specimens. A
collections management system for living collections, including
microorganisms, is under development.

Parks encourage and permit scientists to collect specimens to further the
park mission and provide the scientific basis for resource management
decisions. Specimen collection is governed by 36 CFR, Section 2.5 and the
Research Permit and Reporting System (RPRS).

Specimens collected on park lands and not consumed in analysis are
permanently retained. They remain federal property and become part of the
park museum collection, as stated in:

e Title 36 of the Code of Federal Regulations, Chapter 1, Part 2,
Section 2.5 (revised 1984)
www.nps.gov/history/museum/laws/specimens.html

e NPS General Permit Conditions
https://sciencel.nature.nps.gov/research/ac/html/AppFAQ
(Intranet) or (Internet)

e https://science.nature.nps.gov/research/ac/html/AppFAQ
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2. What does 36CFR 2.5
require?

3. What is the Research
Permit and Reporting
System (RPRS)?

4. What are the goals of the
RPRS?
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The sampling strategy for a project is determined by the:
e research question asked
e collecting techniques used

o size of the sample needed to provide the data to answer the
question

Some collecting techniques may result in more specimens than are needed
to provide the required data. In such cases, only a small subset of the total
sample may need to be placed in the park museum collection. The
researcher and park resource managers should determine the sample size
and whether to retain the entire sample or only a subset. The cost of
curation is determined by the sample size. Include this cost in the project
budget.

Section 2.5g, requires that specimen collection permits contain the
following conditions:

e specimens placed in exhibits or collections will have official NPS
museum labels and be cataloged in the NPS National Catalog

e specimens and data derived from consumed specimens will be
made available to the public and reports and publications resulting
from a research specimen collection permit will be filed with the
superintendent

Place unpublished reports and data related to research projects in the park
archives. The project may or may not include data on consumed
specimens or specimens placed in the park’s museum collections. Place
copies of formal publications derived from the project either in the archives
or the park library.

The RPRS is an online system for research applications. Researchers
generating scientific specimens and associated documentation use RPRS to
apply for and receive a permit. RPRS can be accessed at:
https://science.nature.nps.gov/research/ac/Researchindex

The RPRS is designed to enable potential investigators to:

o apply for permission to conduct natural resource or social science
field work within a specific NPS unit

e review permit application requirements and field work restrictions
before applying for permission to conduct a study

e review the objectives and findings of previously conducted
scientific studies before formulating plans for a new study

e search and review the types of research activities park managers
are most interested in attracting

The RPRS also provides an easy way for investigators to provide annual
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5. Who is required to have a
permit?

6. Must NPS employees use
RPRS?

7. Where can | find the
General Conditions for the
Scientific Research and
Collecting Permit?

8. Can a park add additional
conditions to a permit?
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accomplishment reports. A park may also request other comprehensive
annual reports or publications as part of the park-specific conditions.

The RPRS is designed to enable NPS staff to:

e review applications for permits to conduct natural resource or
social science field work

e issue permits with park-specific conditions

e review Investigator’s Annual Reports or other comprehensive
annual reports specified by the park

Parks can add park-specific curatorial conditions that apply to all
permits so that researchers must take those conditions into
consideration when applying for a permit.

All non-NPS researchers are required to apply for a permit using RPRS.
This includes researchers in other federal agencies that conduct cooperative
research with the NPS, such as USGS or FWS.

The answer depends on the park. Some park superintendents require a
permit for all research. Some superintendents may authorize NPS staff to
conduct routine inventory, monitoring, research, and related duties without
requiring a Scientific Research and Collecting Permit. The authorization
should be in writing. Place a copy in the accession folder for each
accession that was collected under that authority. However, as per NPS
Management Policies 2006, 4.2., NPS staff must comply with:

o all laws, regulations, policies, and professional standards
pertaining to survey, inventory, monitoring, and research

o the General Conditions for Scientific Research and Collecting
Permit

e general and park-specific research and collecting permit conditions

Superintendents are strongly encouraged to have a policy that requires park
staff to use RPRS. This policy helps to keep track of all research in the park
and any specimens or data produced by the research. It also ensures
compliance with the above regulations.

The general conditions are under “Admin Info, Conditions” in RPRS.
Collections managers should be familiar with these conditions.

Yes. A park may add additional conditions to a permit as appropriate to the
resource and park-specific conditions. Standard park-specific conditions,
many of which address collections, are listed by park on the RPRS web at
https://sciencel.nature.nps.gov/research/ac/parks/Parkinfo.

Some examples of park specific conditions include:
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9. What issues should a
curator consider when
reviewing an application for
a research permit?
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e The names of all assistants and descriptions and license plates of
all vehicles will be provided to park staff.

e  The area where research will be conducted shall be marked on a
7.5 minute topographic map. The primary corners of the
boundaries of this area should be identified using a formal
coordinate system such as lat/long or UTM.

e The park annually requires copies of field notes, data, reports,
publications and/or other materials resulting from studies
conducted in NPS areas.

e Preference is for non-digital photographs and images (slides or
prints, color or monochrome). If digital photographs are provided
to the park, they should be in .tif or .jpg formats, with a minimum
resolution of 300 dpi. Digital photos should be submitted on CD or
DVD, along with hard copies printed on photo paper or acid-free
paper. All photos should have accompanying metadata. Metadata
specifications are available from the park data manager.

e  Permittee must furnish an inventory and locality description of any
or all specimens proposed to be collected. The permittee must
submit the inventory to the park for approval before specimens are
removed.

e Information on cataloging, labeling, and submission of records
must be included in the study proposal.

The RPRS provides a standardized approach to the information in a
research application. However, each project will differ depending on the
goals of the research project. One of the favorable factors for evaluation of
study proposals, as stated in the “Application Procedures and Requirements
for Scientific Research and Collecting Permits” is that the study proposal
“discusses plans for the cataloging and care of collected specimens.” See
the decision tree for curators (Figure H.1) to help identify major issues that
the curator should address.

Park curators should review all permit applications to:
e ensure that researchers understand their responsibilities to provide
project documentation, such as copies of the data, photos, reports,

and results of destructive analysis

e provide guidance to researchers on submission of specimens and
associated records

e evaluate proposed non-NPS repositories for curation of park
specimens, including review of storage and access conditions

e manage loans of specimens to other institutions for research and
repository purposes

A memo calling for actions to improve natural resource collections
management was issued in January 2009. In regards to research permits,
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parks must ensure that:

Appendix A of the permit application is signed in advance by all
non-NPS repositories that are designated in the permit

the signed Appendix A is on file in the Study File for all permits
issued in 2009 and beyond

collection managers review all permits that involve the collection
and permanent retention of specimens and the submission of
resource management records and complete the Collection
Manager Review section on all permits issued in 2009 and beyond

researchers subject to the General Conditions for Scientific
Research and Collecting Permit (General Conditions) have park-
specific instructions on cataloging specimens and submission of
specimens and records by:

o posting park-specific instructions for submission of specimens
and catalog data on the RPRS web site at
https://sciencel.nature.nps.gov/research/ac/parks/Parkinfo

o sending an e-mail providing park-specific instructions to all
researchers authorized to collect specimens for permanent
retention and filing a copy of this correspondence in the Study
File (see RPRS Administrative Guidance)

collections managers confirm that catalog records and the
associated field records for all permanently retained specimens
have been completed and the specimens and records have been
submitted to the NPS or placed on a documented NPS loan to a
non-NPS repository before identifying projects as “completed” in
the Investigator’s Annual Report (IAR)

10. Who is responsible for Director’s Order # 24 states that project budgets must include funding for
curation costs? the basic management of collections that are project-generated. Collections
management includes:

H:18

cataloging and labeling

conservation examination and treatment (including specimen
preparation)

initial storage of objects and specimens
organization and storage of project documentation, including
appraisal, arrangement, description, finding aid production, and

appropriate archival housing

photography, if appropriate to the material
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11. What is benefits sharing?
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If the project generating the Then...

natural history collections...

is initiated and funded by the NPS, it’s the responsibility of the NPS
personnel in charge of the project
to ensure sufficient funds are
included in the project budget to
cover the necessary curation costs
whether the specimens are housed
at the park or a partner repository.

the curator should work with the
permit coordinator to review study
proposals and ensure that a
proposal includes a plan for
cataloging and care of collected
specimens and specifies
responsible parties, including
responsibility for funding these
tasks.

is initiated by an outside
researcher,

Both Director’s Order #24 and Director’s Order #77 state that it’s the
SUperintendent’s responsibility to ensure projects include curation
costs.

Benefits sharing occurs when the NPS enters into an agreement with
another entity to share in monetary or non-monetary benefits from a
discovery or invention that:

e has potential commercial value

e results from research originating under an NPS Scientific Research
and Collecting Permit, or other permit or authorization.

In 2010, following completion of an Environmental Impact Statement, NPS
issued a Record of Decision to enter into benefits sharing. Policy (DO 77-
10) and procedural guidance specific to benefits sharing will provide
further information regarding implementation. Although curators aren’t
likely to be responsible for negotiating benefits-sharing agreements, they
may be involved in the negotiations. They must ensure that standard
clauses on benefit sharing are included in loan agreements and other
agreements involving curation and use of specimens. They will also have
responsibility for tracking museum specimens and parts that result from
research using specimens collected from NPS lands.

See DO 77-10: NPS Benefits Sharing and the associated Benefits-Sharing
Handbook.
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12. What is a benefits-sharing
agreement?

13. What if no specimens are
collected?

14. How do parks handle
permits for multi-park
collecting projects?
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The Scientific Research and Collecting Permit General Conditions, loan
agreements, and other similar authorizations for research use of collected
specimens require users with potential commercial applications for their
research results to enter into an approved benefits-sharing agreement with
NPS or obtain other NPS authorization prior to commercialization.

If... Then...

the researcher develops research the researcher must enter into an

results using collected park approved agreement with the NPS

specimens, and the results become  wherein the NPS will share

part of a commercial application, benefits or decline to share
benefits.

Even if no natural history specimens are collected during a project, the data
collected from a project is of value to the park. This data may include but
is not limited to:

field notes and observations

e records of weather conditions

e sound recordings, such as bird calls

e maps

o photographs of geologic or stratigraphic sections of the geology
e reports

The park should catalog this material as resource management records and
maintain the materials in the park archives. See Sections P, Q, R, and S for
information on associated records.

Using RPRS, researchers have the option of applying to more than one park
for a multi-park collecting project. In most cases, staff at each individual
park will analyze the proposed study and process the application. Parks
adjacent to each other geographically or managing similar resources may
agree to approve a single permit for a multi-park project. The permit would
cover field activities at more than one park unit. If this occurs, one park will
normally take the lead responsibility for processing the permit application.

The lead park ensures that staff at all the parks involved with the study are
aware of the proposed activities. The lead park also ensures all the parks in
the project are involved in the analysis of the study proposal. Before
applying for a multi-park permit, it’s the responsibility of the applicant to
review each park’s specific conditions.

See Section S in this appendix for information on cataloging associated
records for multi-park or network projects.
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E. Accessioning Natural
History Collections

1. Must | accession NPS
natural history specimens
into the park museum
collection?

2. How do | accession natural
history collections?

3. When do | accession
natural history collections?

NPS Museum Handbook, Part 1l (2012)

Yes. Both regulation (36 CFR 2.5g) and NPS policy require that natural
history specimens be accessioned into the museum collection. NPS
Management Policies 2006 states:

4.2.3  Natural Resource Collections

Field data, objects, specimens, and features obtained for preservation during
inventory, monitoring, research, and study projects, together with associated
records and reports, will be managed over the long term within the museum
collection. Specimens that are not authorized for consumptive analysis
remain federal property and will be labeled and cataloged into the NPS
cataloging system (ICMS, or its successor) in accordance with applicable
regulations (36 CFR 2.5).

Accession specimens and their associated data. The associated data
becomes part of the park’s archives. You must also accession the
project data for projects that don’t generate specimens.

Follow the procedures in the Museum Handbook, Part I, Chapter 2. Most
natural history collections are accessioned as field collections. Assign one
accession number to each project. However, one project may have multiple
permit numbers over time.

Note: The collector must give you information for accessioning the
specimens. You must assign an accession number to the collection and
give the number to the collector.

There are two different approaches on when to accession collections:

e You can begin the accessioning process before the final approved
permit is released. Withholding the release of the permit provides
an incentive for the researcher to contact the park curator for an
accession number.

e You can wait until you receive information on the specimens that
have been collected to assign an accession humber.

When you assign an accession number, discuss with the researcher what
information the park needs for collected specimens. The discussion should
also include the need for the resource management records, such as notes,
photos, and reports.

There should be a single accession number for multi-year projects that
generate new natural history specimens each year.

Note: For multi-year accessions, adjust the number of items in the

accession after the first year. Note that the adjustment is due to a multi-
year accession. You can mention the additions to the accession in the
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4. What information do | need
for an accession?
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Noteworthy section of the Collections Management Report (CMR).

See the Museum Handbook, Part I, Chapter 2, Section N, for information
on multi-year accessions.

Questions to ask when accessioning natural history collections include:

e Do | have the principal investigator’s name, contact information
(including phone numbers and email), professional affiliation, and
home institution?

e  What is the study number of this project?
e Is this a new study or an ongoing one?

e Does the research involve more than one park? The collector
needs an accession number from each park in which specimens are
collected. If only data are collected:

o alead park can assign one accession number for all the
data, or

o each park can assign an accession number for park-
specific data

e  Will specimens be permanently maintained or consumed in
analysis? If consumed in analysis, the deliverables must include a
list of specimens collected and the results of the analysis.

e  Will the specimens be housed at the park or at a partner institution
as a repository loan? Do | need to prepare loan forms or a
repository agreement?

e Have all of the specimens been identified, or do some specimens
need to be sent to a specialist in order to confirm their
identification?

e Are all specimens properly prepared according to the professional
standards of the discipline? Are they stored in appropriate storage
containers with labels? Have the methods of preservation and
chemicals used been recorded? For example, in the case of wet
specimens, the formula/name for the fixative and preserving fluid
should be recorded.

e Do any of the specimens require special storage that cannot be
provided by the park?

e Atthe time of curation does each specimen have the appropriate
NPS label?

e Does the park have a copy of the field notes, maps, photographs,
or other records related to the specimens being accessioned?

e Have arrangements been made for the investigator to provide the
park with a copy of any publications based on the specimens, such
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5. Can the NPS convey
ownership of natural history
collections from park lands?

6. May | exchange duplicate
specimens?
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as technical publications or project reports?

e Has a follow-up mechanism been arranged in case the investigator
has forgotten to provide any research data or copies of reports?

e Has the investigator provided the park with information on the
special status of any of the specimens, such as type specimens,
rare or endangered species?

e Has the investigator provided the park with copies of any required
permits associated with the project issued by other government
agencies such as the Fish and Wildlife Service?

No. NPS natural history specimens have ongoing and increasing public
benefit and value for park resource management, science, and education.
The NPS has authority to control, possess, and manage these collections,
which are federal property. As long as these collections conform to NPS
mission and policy, the NPS has no authority to convey them to other
entities.

This topic is specifically addressed at the RPRS website at
https://sciencel.nature.nps.gov/research/ac/html/CollectionFAQ.

Note: The NPS doesn’t convey ownership of specimens, but does
encourage their use through long-term loans to appropriate repositories.

No. Species are morphologically and genetically heterogenous, such as
males vs. females or different developmental stages in insects. Species also
may vary over time. There may be seasonal changes, such as coloration in
the feathers of ptarmigans. There may be anatomical changes as an animal
becomes older. There are also often geographic differences, such as body
size. For example, the small Key Deer in Florida and the large White-tailed
Deer in Pennsylvania are the same species. The closest example of a
possible duplicate specimen would be multiple clippings of leaves and
branches from a single plant collected at one time. There is no such thing
as a true duplicate specimen in a natural history collection. This is
especially true since modern studies often examine multiple distinct
populations and the genetic differences within a species over a broad
geographic area. Samples from the same species may be collected at
different times of the year or over a long period of time. Analysis of
samples of the same species collected at different times may help identify
changes to this park resource. Further, multiple specimens collected from
the same individual, such as a plant, may have separate histories as museum
specimens. For example, each specimen may be subjected to different
studies and analyses or different storage environments that affect its long-
term preservation and usefulness for research.

Some disciplines, most often botany and entomology, can easily acquire
multiple examples of a single species from a single locality. There is a
long-standing tradition of exchanging these “duplicates” with other
institutions to enhance and diversify their collections. Specimens collected
from within a park may be loaned to a secondary institution. As with all
NPS specimens, these remain NPS property, must be cataloged in ICMS
with a separate catalog number, and tracked as a loan. The collecting
institution cannot use NPS specimens in an exchange with another
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7. Can | loan natural history
specimens?

8. What procedures must |
follow when loaning natural
history collections?

9. Can | deaccession natural
history collections?
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institution in order to enhance their own collections.
Yes. You can loan natural history collections:

e to areputable researcher working out of a cultural, educational, or
scientific institution for the purpose of research, but the specimens
may not be used for commercial purposes without prior
authorization, and the loan is to the institution, not the researcher

e to a non-NPS partner repository for the purposes of long-term
collection management

o for the purpose of exhibition

You may not lend natural history specimens to private individuals.

Document loans using the Outgoing Loan Agreement (Form 10-127 Rev.)
See the Museum Handbook, Part I, Chapter 5, Outgoing Loans, for loan
procedures. For repository agreements, use the loan agreement as a way to
track the transaction in the Interior Collection Management System
(ICMS). You don’t have to have the agreement signed by the repository.
See Section M of this appendix for information on repository agreements.

Note: You can prepare a complete list of specimens for the loan agreement
after the collection is fully processed. Use the accession number on the loan
form until the complete list of specimens has been prepared.

Yes, you can deaccession natural history collections but only under the
following categories:

o loss, theft, or involuntary destruction

e voluntary destruction due to damage

e  destructive analysis
Natural history specimens collected on park lands in compliance with 36
CFR 2.5g cannot be deaccessioned as outside the park’s scope of
collections. This means they cannot be:

e transferred

e exchanged

e conveyed (donated)

See the Museum Handbook, Part I, Chapter 6, Deaccessioning, for
deaccession procedures.

Note: Check with the appropriate regulatory agency before deaccessioning

Threatened and Endangered species or other specimens requiring permits to
collect. See Section C, Question 10 for information on protected species.
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10. What documentation is

required for unaccessioned
specimens consumed
through analysis as part of
the research project?

11. What documentation is

required for cataloged
specimens consumed
through destructive
analysis?

F. Cataloging Natural History

Collections

Where do | find procedures
for cataloging natural history
collections?

Who is responsible for
cataloging natural history
collections?

3. Who pays for cataloging

natural history collections?
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36 CFR, Chapter 1, Part 2, Section 2.5, g (2) states: Specimens and data
derived from consumed specimens will be made available to the public and
reports and publications resulting from a research specimen collection
permit shall be filed with the superintendent. The data are part of the
project records and cataloged as part of the archives.

A specimen or part of a specimen may be consumed in analysis. A copy of
the report on the analysis must be furnished to the park. Place the report in
the accession file for that specimen. If an entire cataloged specimen is
consumed during analysis, the specimen is deaccessioned. Follow the
deaccession procedures for Destructive Analysis in the Museum Handbook,
Part 11, Chapter 6. Keep the catalog record in the database, but note that the
specimen no longer exists. Don’t reuse the catalog number.

See the Museum Handbook, Part 11, Chapter 3, Cataloging, for general
procedures on cataloging. See Chapter 2 of the ICMS User Manual for
procedures on cataloging biology, geology, and paleontology in ICMS.

Responsibility for cataloging natural history collections depends on who
made the collections.

If the collections are made by... Then...

NPS staff, NPS staff catalog the collections.
This may require hiring seasonal
employees or other temporary staff
to complete the work, and those
costs should be part of the project
budget.

the collector or contractor
conducting the permitted research
within the park must ensure that all
collected specimens are cataloged.

non-NPS staff,

Director’s Order #24 specifically requires that budgets for project-
generated collections include funding for cataloging. This includes
projects that parks initiate.

Unless otherwise stated in a permit, the permit's General Conditions require
permittees to accomplish this work within the scope and budget of their
projects.

See the RPRS web site at:
https://science.nature.nps.gov/research/ac/html/CollectionFAQ.

https://sciencel.nature.nps.gov/research/ac/html/CollectionFAQ.

H:25


https://science.nature.nps.gov/research/ac/html/CollectionFAQ
https://science1.nature.nps.gov/research/ac/html/CollectionFAQ

4. What materials for
cataloging collections must |
give to the collector?

5. Must | use ICMS to catalog
natural history collections?

6. What fields on the catalog
record must the collector
complete?
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Note: Parks need to address the catalog backlog for all natural history
collections. Enter projects in the Project Management Information System
(PMIS), and catalog backlogged collections when funded.

Before the end of the project, you must give the collector:
e anaccession number for the collection

e ablock of catalog numbers (when the researcher knows the
quantity needed)

e instructions on submitting the data in the appropriate electronic
format for importing into ICMS, including the data fields to
include

e the ICMS program and the ICMS User Manual, if the collector
will be using ICMS to catalog

o sample catalog records, and instructions on printing labels from
ICMS, if the collector is using ICMS

Note: Track the catalog numbers that you issue for each accession. Check
to make sure that the collector has used all the numbers.

Yes. However, you can import/export catalog data into ICMS from other
software applications, such as Excel and Access. It’s critical that the
curator work with the collector to determine the appropriate application,
data fields, and format for importing data. See Section IV of Chapter 8 in
the ICMS User Manual for information on importing and exporting data.
You can access the manual online at
http://nps.gov/history/museum/publications/ICMS.html.

Note: A park can give a copy of ICMS to a collector or non-NPS
repository to catalog NPS collections. The installation software includes a
contractor agreement form. Have the collector/institution complete the
form and send a copy to Re:discovery Software, Inc.

Excel templates will be available on the RPRS web site for the
import/export of ICMS natural history catalog records at:
https://science/nature.nps.gov/research/ac/html/CollectionFAQ

You can determine the catalog fields that you want the collector to
complete. This will vary by discipline. For example, plant specimens
should always include a family name. At a minimum, the collector should
complete the following DOI mandatory fields for natural history
collections. Encourage the researcher to complete all the data fields for
which there are data.

e Catalog Number
e Accession Number

e Class 1(Class 2-4 for Geology)
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7. Who is responsible for
cataloging the
documentation associated
with the specimens?

8. Who is responsible for
monitoring the accuracy of
the records?
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e Kingdom

e  Phylum/Division

e Class

e Scientific Name: Genus and Species

e Obiject Scientific Name (Geology)

e Item Count or Quantity and Storage Unit
e Collection Number

e Collection Date

e Collector
e Condition
e Cataloger

e Identified By

e TRS, UTM/Z/E/N, or Lat/Long

e Period/System (Paleontology and Geology)
e Formation (Paleontology and Geology)

Note: Collectors can enter the mandatory data in another software
application, such as Excel or Access. The fields in the software must be
compatible with ICMS fields and must be easily imported into ICMS.

The park is responsible for cataloging the associated documentation. Refer
to Sections P, Q, R, and S in this appendix for information on associated
records. The permit may include park-specific guidance for submission of
the associated documentation. Providing this guidance can decrease the
time needed to process and catalog the documentation.

Note: The collector might not turn the field records over to the park until
he/she has published or produced a final report. This may take several
years. The park should track outstanding field documentation until the
collector turns it over to the park.

The collector should send the completed electronic database to the park for
review. The permit conditions should state that the collector must make
corrections or changes to the database based upon park review. It’s a good
idea to review the database at the start of cataloging in order to catch
problems early.

Incorrect information with a specimen is worse than no information. It can
lead future researchers studying the specimen to draw incorrect
conclusions. Always note on the catalog record any question as to the
accuracy or validity of the associated data. Never guess or speculate
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9. What documentation must
the collector submit to you?

10. Who prepares the natural
history labels and marks the
specimens?

11. How do | track changes in
scientific names?

12. What is NPSpecies?
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regarding a data entry. Whenever possible double check with the
researcher regarding any unclear information pertaining to the specimen.

The collector must submit:

e approved electronic copies of the catalog data

e copies of all associated documentation
Note: When the park submits the records to the National Catalog, the
National Catalog will print paper copies of the catalog records at the park’s
request.
The collector is responsible for marking the specimens (as needed) with the
catalog number and labeling the specimens. See the General Conditions for

Scientific Research and Collecting Permit and D.O. #24 Section 4.3.16.

The park can provide the collector with printed NPS labels from ICMS
using the collector’s database.

Use the field collection number as a reference until the collections are
labeled.

See Sections N and O in this appendix for marking techniques.

The National Catalog can print wet specimen labels on a thermal
printer at the park’s request. See Figure H.5 for information on wet
specimen labels.

It’s impossible for any one individual to be aware of all the potential
changes in the scientific names of specimens in the park collection. This is
due to the diversity of organisms in parks and ongoing taxonomic studies in
many different groups. Curators often depend on park natural resource
staff or outside researchers to inform them of changes in scientific names.

The inclusion of the Integrated Taxonomic Information System (ITIS)
database in the natural history section of ICMS partially solves the
challenge of updating scientific names. The National Museum of Natural
History (NMAH) maintains the ITIS database. NMAH staff enter updated
taxonomic information on a regular basis. Re:discovery Software, Inc.,
downloads the updated taxonomy annually and provides copies of the
updated database to the parks. One function in the natural history portion
of ICMS is the Mass Taxonomy Update, located under Edit on the Menu
bar. Using this function will replace older (invalid) scientific names with
the current accepted (valid) scientific name for the specimen.

ICMS tracks changes to scientific names in the Scientific Name
supplemental record. See Chapter 3, Section XXII in the ICMS User
Manual for information on this record.

NPSpecies is the NPS master database for documenting the occurrence and
status of species in parks. The database includes data from more than 270
National Park units that contain significant natural resources. NPSpecies
allows data integration and sharing across parks and with other agencies
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and organizations. The database contains standardized information
associated with the occurrence of species in parks, including:

e scientific names and their synonyms
e cOmmon names

e abundance

e residency

e nativity

e T&E status

e reasons why a species may be of particular management interest to
a park (for example, invasive, weedy, overabundant, globally or
regionally rare, state-listed species)

e across reference of historical and currently-accepted scientific
names using the Integrated Taxonomic Information System and
the USDA PLANTS database as the taxonomic standards

Note: See Section K in this appendix for an explanation of the ITIS
database.

Within NPSpecies each species record is supported by evidence in the form
of:

e voucher specimens (both in park collections and outside
repositories)

o references (scientific reports or datasets), and/or

e observation records that document the occurrence of the species in
the park

Records are managed in a standard data structure and are periodically
verified (certified) by subject-matter experts. The goal is to provide high
quality, scientifically-credible, and continually improved data to users.

Due to data availability and funding constraints, the initial focus of
NPSpecies has been on vertebrates and vascular plants in 270 parks.
However, the data system is designed to manage species information for all
taxa and all parks.

Part of the initial data used to build the NPSpecies database came from park
natural history museum collection records. For many species, these
specimens provide the primary documentation of the presence of a species
in the park. Ongoing research in parks, BioBlitzes and ATBIs are
increasing the number of species known for parks. Museum specimens
generated by these projects will continue to serve as the primary vouchers
documenting the new species records. NPSpecies will continue to rely on
NPS museum records to ensure the accuracy of their database.
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13. How do | handle cataloging
for multi-year projects?

G. Recording Locality

1. Why is locality information

2. What are the two types of
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important?

locality information?

More information on the NPSpecies can be found at:
https:/irma.nps.gov/App/Species/\Welcome/.

The number of specimens collected each year will determine how quickly a
researcher can get them properly preserved, identified, and cataloged. After
the end of each field season, the researcher should have an estimate of how
many specimens were collected. The researcher should request sufficient
catalog numbers from the park curator to cover the sample. Over the
course of a multi-year study, the researcher should be providing the park
curator with catalog records on a regular basis. The researcher should not
wait until the end of the project to start the cataloging.

It’s the park curator’s job to inform the park research coordinator of any
problems regarding a researcher’s cataloging. For multi-year studies, the
renewal of a research permit each year should be contingent on the
submission of catalog records. The researcher should submit catalog
records for some or all specimens collected the previous year, depending on
the number of specimens.

The NPS provides the funding for some multi-year projects. For these
projects, release of funds may also be made contingent on the timely
submission of catalog records.

Providing accurate and complete locality information for a natural history
specimen is absolutely critical to ensuring its scientific value. Locality
information is needed for scientific study and as the basis for resource
management decisions. It may also have important legal implications. For
example, locality data can confirm whether an endangered species or
poached specimen was collected from inside or outside a park.

Locality information may be descriptive or may be based on a coordinate
system. Universal coordinate systems are the Universal Transverse
Mercator (UTM) or longitude and latitude. Coordinate systems allow the
specimen data to be included in a Geographic Information System (GIS)
and utilized with other data in spatial analysis.

ICMS has fields to record a locality both descriptively and by using
coordinate information. Descriptive locality information may include how
to reach the locality from a specific starting point. The more details that are
provided the easier it is for future researchers to relocate the spot where the
specimen was collected.

There is a distinction between directions to find a locality (example 1) and a
description of a locality (example 2). Both are valid information in a
catalog record.

Example 1: Drive north on Highway 4 from the park visitor center 1.2
miles, and turn left on the dirt road on the west side of the highway, and
continue until the road ends. Fossils were collected at the base of the cliff
at the end of the road.
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Example 2: The spring on the north side of Arroyo Seco, 100 yards south
of where county road 10 crosses it in Sandoval County, New Mexico.

The two sources of information are complementary and provide varying
degrees of precision. Both may not be necessary or available. For
historical specimens collected before GPS and in areas lacking topographic
maps, only a description of how to find the area where the specimen was
collected was possible. If sufficient details were recorded it is often
possible to find the locality and collect GPS data after the fact.

The level of descriptive details provided depends on the specimens
collected and the standards for a discipline. For insects this may be very
specific, as a species may live in a very small type of habitat. For a species
of tree, the habitat may be very large, and the required level of precision is
not as critical.

ICMS has fields for recording three types of coordinate systems. Including
data for at least one of these systems is mandatory. All GPS data is
collected relative to one of two datums: NAD 27 or NAD 83. At the time
the GPS reading is made, the datum used should be recorded.

North American Datum of 1927 (NAD27) is a datum based on the Clarke
ellipsoid of 1866. The reference or base station is located at Meades Ranch
in Kansas. There are over 50,000 surveying monuments throughout the US,
and these have served as starting points for more local surveying and
mapping efforts. Use of this datum is gradually being replaced by the
North American Datum of 1983.

North American Datum of 1983 (NADS83) is an earth-centered datum based
on the Geodetic Reference System of 1980. The size and shape of the earth
was determined through measurements made by satellites and other
sophisticated electronic equipment. The measurements accurately represent
the earth to within two meters.

There are differences in the two ellipsoids ranging from 200-300 feet in the
western US to several tens of feet in the central and eastern US.

Note: For older specimens that don’t have coordinate data, enter
“Unknown” or “Not Provided” in the Latitude/Longitude field.

Historically, data was recorded using the Land Survey System which
includes:

e Township, Range, Section Number (1-36) and

e quarter sections (NW, SW, NE, and SE) up to three times
A Township is a square 6 miles on a side, so it covers 36 square miles. It
contains 36 Sections, so a Section is one square mile, and the first quarter
Section is one quarter of a square mile (160 acres). That Section is divided
again in quarters (40 acres) and is divided into quarters again (into 10 acre
plots). Much of the legacy data for natural history specimens contains this
type of information.

The map name on which the Township, Range and Section are located is
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identified as a Quadrangle (or Quad). The name should be recorded along
with the scale of the map, which is usually 1:24,000. However, maps with
other scales may be used.

Much of the current coordinate data collected during research projects is
obtained using satellites and the Global Positioning Systems (GPS). The
data are recorded either as UTM or latitude and longitude.

The Universal Transverse Mercator (UTM) coordinate system is a grid-
based method of specifying locations on the surface of the earth. The UTM
system divides the surface of the earth between 80° S latitude and 84° N
latitude into 60 zones. Each zone is 6° of longitude in width and centered
over a meridian of longitude. Zones are numbered from 1 to 60. Zone 1 is
bounded by longitude 180° to 174° W and is centered on the 177th West
meridian. Zone numbering increases in an easterly direction. Each zone is
further identified as being either North (N) or South (S) depending on
whether it’s in the northern or southern hemisphere.

The point of origin of each UTM zone is the intersection of the equator and
the zone's central meridian. Within the zone the locality is further specified
by the easting and northing coordinate pair. The easting is the projected
distance of the position from the central meridian. The northing is the
projected distance of the point from the equator. Both are distances
measured in meters (m). The easting is identified by 6 digits, and the
northing by 7 digits. If a geology specimen was collected at Old Faithful,
the UTM coordinates would be given as Zone 12, 513833mE, 4922888mN.

In ICMS, the zone number, easting and northing are entered directly into
the field and are separated by slashes.

Latitude and Longitude is the coordinate system that describes a location on
earth by two numbers -- its latitude and its longitude. These numbers are
actually two angles, measured in degrees, "minutes of arc" and "seconds of
arc." These are denoted by the symbols (°, ', " ). For example, 35° 43'
9" means an angle of 35 degrees, 43 minutes and 9 seconds. A degree
contains 60 minutes of arc, and a minute contains 60 seconds of arc.

The 0 reference line for latitude is the equator, and latitude is recorded as
being north or south. The 0 reference line for longitude is the Prime
Meridian, which passes through Greenwich, England. Longitude is
recorded as being east or west of that line. If a geology specimen was
collected at Old Faithful, the latitude and longitude would be given as 49°
27’337 N, 110° 49’ 34” W. The degrees may also be entered as decimal
degrees, so the data would be givens as 49.4591° N, 110.8261° W.

Lot cataloging is a method of cataloging a group, or lot, of specimens rather
than cataloging them individually. See the Museum Handbook, Part 11,
Appendix I, for additional information about lot cataloging. A variation of
lot cataloging is bulk samples. See question H.4.
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The rules for lot cataloging natural history specimens depend on the taxa
and the research objectives of the collecting project. In general, to lot
catalog natural history collections, the lot must be:

e from the same accession

o from the same locale (same collection effort)

e from the same collection date

e from the same collector(s)

e studied together as a unit

e stored as a unit
Example:

Accession 1:

1 lot catalog record:

Object/Specimen Name:

Quantification:

Accession 2:

1 lot catalog record:

Object/Specimen Name:

Quantification:

Accession 3:

Object/Specimen Name:

Quantification:

50 mixed insects and arachnids from a 5-minute
sweep net sample

sweep net sample in a single vial of alcohol
Sweep Net Sample
Item Count =50 and Storage Unit = EA

thousands of insects from a single light trap that
was run overnight

light trap sample in a single vial or jar
Light Trap Sample

Item Count = 0, Quantity = 1, and Storage Unit
= Vial or Jar

10 dental and skeletal fragments from a
paleontological specimen

Coryphodon radians (genus and species)

Item Count = 10 and Storage Unit = EA

Incorrect lot cataloging can destroy the research value of a
collection. The scientific integrity of any natural history collection
depends on accurate information. The mixing of specimens with
differences in their collection history or other attributes can result in
faulty scientific analysis.
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Some studies require collecting and studying samples that include many
individual specimens. The collector collected the specimens as a unit and
intends to study them as an assemblage. The definition of collection unit
will, to some extent, be an arbitrary decision of the collector. The same is
true for such collection data as date and time. For example, a light trap
sample may represent hours of sampling time.

Locality is another variable. The collector determines if specimens
collected within centimeters or meters of each other are from the same
locality.

The cataloger will usually not have to be concerned with determining what
to lot catalog. The researcher/collector has already made this decision as
part of his/her research design. An object/specimen may be in many pieces
and defined and labeled by the original collector as one collection unit.

A lot sample is composed of a single species, collected from one place at a
single time. A bulk sample is composed of multiple species collected from
a single place at a single time. A bulk sample may be kept intact because
the important information is the relative number of individuals of each
species. Subdividing it into smaller samples may result in loss of the
information for which it was originally collected. A lot sample can be
assigned to a specific taxon such as Sardinops sagax. It will have a specific
number count such as 50 individuals. For a bulk sample, a general
description will suffice rather than a specific taxonomy. Use the
Description field to list the names of the species and the number of
individuals for each species in the sample.

Examples of descriptive names for bulk samples:
e Plankton Tow Sample

e  Water quality sample with insect larvae and other aquatic
invertebrates

e Pollen sample

e  Sediment sample with plant or mollusk remains

What constitutes a unit to be classified and cataloged varies among the
different types of natural history specimens. Often a specimen consists of
one physical unit or multiple components of one unit, such as:

e one complete species of plant, which may be mounted on one or
more herbarium sheet(s)

e acomplete study skin of a bird
e the bones in a skeleton
e group of seeds all collected at one time from one plant
Note: The definition of the specimen unit to be cataloged represents the

judgment of what constitutes a single collection. Most of the time a
cataloger will follow the specialist’s decision in the classification and
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cataloging process. The collector/specialist will have already prepared,
mounted, and labeled most collections. This in itself creates the definition
of the collection unit and usually specifies the object/specimen name as
well.

Yes. Mammals, birds, and reptiles are generally collected as individuals
and are rarely lot cataloged. Smaller reptiles and amphibians are
occasionally lot cataloged if they are collected on the same date from small
sampling plots. Fish, particularly smaller, more common species, are
frequently cataloged as a lot. Numerous specimens may be collected from
a single seine haul or during electro-fishing or rotenone sampling.

Invertebrates are lot cataloged more than vertebrates. There are well-
developed sampling techniques for invertebrates. For example, there are
malaise traps, light traps, and pitfall traps for terrestrial arthropods. There
are various grab, core, sled, or dredge samples for benthic and epibenthic
organisms. There are a variety of net samplers for planktonic organisms.

Most plant specimens, like vertebrates, are collected as single individuals.
Generally, give each herbarium sheet one catalog number. Count it as one
item, even if the sheet has more than one plant of the same species. On
occasion, numerous individuals of the same species are collected on the
same date from a single sampling area. In these cases, you may lot catalog
the specimens using more than one herbarium sheet. For example, if the
specimens from the sample are on four herbarium sheets, give them all the
same catalog number. Enter 4 in the Item Count field on the catalog record.

Assign one catalog number and lot catalog paleontological specimens that
make up one individual. You can also lot catalog a matrix that has a mix of
fossils from several individuals of the same species.

One plant because of its size may be collected as a series of separate parts,
such as:

e two flowering branches
o several leaves that are not physically attached to one another

e separate fruits or nuts that were originally part of one
infructescence but are now separate

All of these parts might be mounted on one herbarium sheet and cataloged
as a single specimen. In other cases, components may be too large or their
cumulative size too great for a single herbarium sheet. They then may be
mounted on multiple sheets but given a single catalog number.

Catalog plants separately when:

e multiple sets of parts are collected from a single plant for
placement in separate repositories

e numerous plants of the same species are collected from a single
sampling area and will be placed in separate repositories
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Some natural history specimens always consist of more or less separate
“pieces” but are always maintained as a single item. Examples include
separate bird eggs in a nest or loosely joined frog eggs that comprise a
single egg mass. The context of these individual units is provided by the
larger sample and their co-occurrence. Therefore they are cataloged as a
single unit.

Some natural history specimens may be comprised of multiple individuals
or even multiple species that are present in one physical unit. A common
example is a piece of rock representing a piece of sea floor that contains
fossils of a variety of different marine organisms. Samples or collections
may be expressly made to:

e sample the diversity of biological communities
o  provide information on the relative abundance of different species

Catalog these as a single unit. Examples include a sweep net sample from a
stream and plankton samples.

Taxonomic diversity means that the sample has more than one species in it.
The amount of diversity will depend on the nature of the sample and the
type of habitat from which it is collected. A plankton sample from the
ocean may have many more species than one from a high mountain lake.
There is no limit on the taxonomic diversity in a lot. It depends on the
reason why it was collected. Maintaining the original sample intact in order
to document the relative abundance of each species often provides the
critical data and reason for the collection of the sample. The single sample
may be treated as a lot. It may also be desirable as part of the research to
separate out various taxonomic groups. The number of groups in each lot is
determined by the lowest taxonomic level to which the specimens are
identified when you accession them. This will vary depending on the:

o difficulty of identification within the group

o level of expertise of the collector, donor, or curator
No. The specific steps and guidelines for lot cataloging bulk samples are
essentially the same as those you use to catalog specimens individually.
Treat the entire lot (rather than the individual components of the lot) as a
single specimen. Enter the number of specimens (or number of parts of one
specimen) in the Item Count field in ICMS.
Use the Description field in ICMS to describe, in general terms the:

e contents of the lot

o specifics about the collection procedure, date, time of day

e associated data about climate and environment
Example: Approximately 50 Daphnia pulex in various stages of

development from a ten-meter plankton tow u